
diabetic patients to create a greater awareness of available
treatments. Once identified, impotent men should be
seen, with their partners if possible, in a relaxed sympa-
thetic environment away from the busy diabetic clinic.
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Hepatitis B vaccination: protection for how long and against what?

Booster injections are not indicated

The purpose of vaccination (used here to mean giving a
vaccine) is to prevent disease, but some people would also like
to prevent infection. The distinction between infection and
disease is not trivial in the case of hepatitis B vaccination.
Infection with the virus results in the appearance of core
antibody in the serum, and in most people this antibody
persists for decades. In addition, those who become carriers of
the virus will persistently test positive for surface antigen, and
those who become immune will test positive for surface
antibody.
Immunisation (used to imply a vaccination that results in a

protective immune response) with hepatitis B vaccine results
in seropositivity for surface antibody alone. Thus if previously
immunised people test positive for core antibody then this
indicates infection; if this is associated with persistent surface
antigenaemia then the person is at high risk of chronic
hepatitis, cirrhosis, and hepatocellular carcinoma. In
addition, becoming positive for core antibody may coincide
with acute clinical hepatitis.

Immunisation with hepatitis B vaccine is considered to
have occurred if concentrations of surface antibody greater
than 10 IU/l develop. Non-response to vaccination is associated
with increasing age, male sex, obesity, vaccination in the
buttock, and immunosuppression-for example, due to HIV
infection and renal dialysis. In these situations repeat doses
and increased dosage can result in immunisation. Decay ofthe
putative protective antibody occurs so predictably that when
a person's antibody concentration will fall below 10 IU/l
can be predicted from the peak antibody response after
immunisation.' For example, a peak antibody concentration
of 100 IU/l can be expected to fall below 10 in about five years,
which has been the basis for scheduling booster doses of
vaccine.

In this issue Oates et al report a study of hepatitis B
vaccination of medical students, which suggests that many
students thought that vaccination implied lifelong immunity
(p 301).2 Were they right or wrong? Is antibody concentration
a true marker of protection and does disappearance of
antibody equate with becoming susceptible again? More
importantly, is this susceptibility to infection or to disease?
The answers to these questions lie in long term follow up
studies ofimmunised populations who continue to have a high
risk of exposure and in whom surveillance of serological

events and acute hepatitis is possible. There are seven such
published studies.
Two trials ofvaccination to interrupt perinatal transmission

showed a vaccine efficacy at 1 year of age of 88%. From these
trials Stevens et al followed up for between four and nine years
104 of235 children who were uninfected at 18 months ofage.'
None of these children became a carrier of the virus or had a
history of acute hepatitis, although 7% became core antibody
positive.

Globally, infection with hepatitis B virus most commonly
occurs during childhood. Four studies have examined the
duration of protection conferred by vaccination of infants in
populations at high risk of childhood infection. In Senegal
follow up of children to the age of 7 found that only four out of
135 children were surface antigen positive; whether they were
carriers is not known.4 In two studies in the Gambia follow up
to age 5 has shown frequent infection but no evidence of acute
hepatitis.56 Although carriers were found in these studies,
none were in children with a documented antibody response
to the vaccine. In Alaska a study of 1693 children found 100%
protection against carriage of the virus five years after
vaccination.7 Only four children had evidence of infection, of
whom none had associated acute hepatitis.
Two large scale randomised trials in adult homosexual

men provide long term information. The first reported on
1100 men at high risk of hepatitis B infection who were
randomised to placebo or vaccine derived from plasma. The
protective efficacy against infection at 18 months was 92%.
Subgroups of those who had been vaccinated in this trial were
followed up for longer periods. A subsequent report on 127 of
these men who tested negative for HIV-1 showed that none
tested positive for hepatitis B surface antigen, although 4%/o
tested positive for core antibody.8 None had suffered clinical
acute hepatitis B.

In the second trial, the Centers for Disease Control
multicentre trial of hepatitis B vaccination, those in the
placebo group who remained susceptible at the time of the
first analysis were vaccinated. A group of these and those in
the vaccinated group are still being followed up.9 A total of
733 men were followed up after vaccination was completed;
15% of those with detectable antibody lost it within this time.
Hepatitis B infection occurred in 55 men. In eight this was
associated with increased liver enzyme activity and the
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appearance of hepatitis B surface antigen. Only two of these
men had been successfully immunised; the only two men who
had become carriers of the hepatitis B virus were non-
responders to the vaccine.
These data must be interpreted in the context of the known

relation between disease and age at infection in unimmunised
people. Infection in childhood carries the highest risk of
persistent viral carriage but a small risk of acute hepatitis. In
contrast, adult infection causes acute hepatitis in 30-50% of
people but leads to carriage in fewer than 10%.

Successful immunisation will not result in persistent
protective antibody levels and those exposed to infection may
be infected, as shown by anticore seroconversion. This will
rarely be associated with acute hepatitis. Despite the loss of
antibody it seems that people are still protected against
becoming carriers of the virus. Clearly, longer follow up of
immunised people is needed to guide policy, but currently no
reason exists for recommending booster vaccinations as a
public health measure. The medical students who believed
that vaccination implied lifelong protection may yet turn out
to be right. Whether antibody responses after vaccination
should be verified and subsequent decay documented, will

depend on local resources and individual decisions by both
the vaccinator and the person who has been vaccinated.
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Familial colorectal cancer

Better understanding ofthe genetics should mean better screening

Colorectal cancer causes 25 000 deaths each year in Britain,
and yet if diagnosed at an early stage it is curable. Some
patients with this cancer have a predisposition to the disease,
which is inherited as an autosomal dominant. Relatives of
these patients would be an ideal group in whom to undertake
presymptomatic screening-which should be easier with the
recent mapping of a gene to chromosome 2 which, it is
claimed, may predispose to up to 15% of colorectal cancer.1 2

Clinicians are familiar with two relatively common inherited
predispositions to cancer of the colon. Familial adenomatous
polyposis accounts for about 1% of colorectal cancer and has a
characteristic phenotype: patients with the disorder develop
hundreds of adenomatous polyps in the colon during ado-
lescence, and typically they develop colorectal cancer in the
fourth decade. The gene responsible (known as APC) was
mapped by family linkage analysis to chromosome 5 in
1987.3 Further polymorphic markers were then isolated
and the gene identified and characterised in 1991.5-8 These
advances have made it possible to identify unaffected indi-
viduals, who do not need screening, and affected individuals
in these families before they develop polyposis, when
prophylactic colectomy may be offered.

Hereditary non-polyposis colon cancer causes between 5%
and 15% of colorectal cancer. People with the disorder inherit
(as an autosomal dominant) a predisposition to colon cancer
and also to endometrial, stomach, biliopancreatic, and
urinary tumours. In clinical practice affected families may
be defined as those having at least three relatives in two
generations with colorectal cancer, one of them having been
diagnosed under age 50.9 The individuals with the abnormal
gene do not develop numerous polyps but the few adeno-
matous polyps they do develop seem to undergo a rapid
progression of tumourigenesis.'0 In practice it has often been
difficult to distinguish families with hereditary non-polyposis
colon cancer-whose members should undergo surveillance
colonoscopy-and those in which the clustering was due to

chance. Guidance is now, however, becoming available from
genetic research.
A group led by de la Chapelle and Vogelstein undertook

family linkage analysis in two large, well characterised
pedigrees with hereditary non-polyposis colon cancer.' They
were able to show tight linkage between a polymorphic DNA
marker mapped to chromosome 2 and the development of
tumours. The gene responsible has been provisionally named
FCC (familial colorectal cancer). Fourteen other pedigrees
with the disorder were then analysed for linkage to the same
marker on chromosome 2: linkage was excluded in three
families, but it was possible in about half the families. These
findings may indicate that hereditary non-polyposis colon
cancer is heterogeneous, with more than one gene being
responsible; the alternative explanation is that some sporadic
cases of colorectal cancer may have confounded the linkage
analysis.

Several of the events that occur during the development of
colorectal tumours have been characterised over the past
few years. Tumourigenesis includes the activation of proto-
oncogenes, such as k-ras, and the inactivation of tumour
suppressor genes. The site of inactivation of these tumour
suppressor genes can often be detected by the loss of genetic
material in cancers. In colorectal cancer three tumour
suppressor genes known to play a part are the APC gene on
chromosome 5, the DCC (deleted in colorectal carcinoma)
gene on chromosome 18, and the p53 gene on chromosome 17.
Fearon and Vogelstein have proposed a model of sequence
of events played by the recognised genes in colorectal
tumourigenesis."1
No loss of genetic material on chromosome 2 has, however,

been found in hereditary non-polyposis colon cancer tumours,
and this indicates that the gene on chromosome 2 does not
act as a typical tumour suppressor gene.I Other genetic
alterations found in hereditary non-polyposis colon cancer
tumours were similar to those found in sporadic tumours. A
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